The simian papovavirus SV40 replicated as well in simian cells incubated at 41 C as in cells incubated at 37 C, although the latent period was shortened at the elevated temperature. Human adenoviruses differed in their responses to the elevated temperature. Some serotypes, such as 3, 4, 5, 7, 8, 16 , and 21, replicated as well, or almost as efficiently, in human cells incubated at 41 C as in cells incubated at 37 C, whereas with other serotypes, such as 1, 2, 6, 12, and 14, maximal yields in cultures incubated at 41 C were much lower than the yields from companion cultures incubated at 37 C. This difference was also detected in simian cells co-infected with SV40 and a human adenovirus; maximal complementation occurred with some serotypes at the elevated temperature but not with other serotypes. The degree of complementation observed in the simian cells at 41 C was directly correlated with the ability of the adenovirus to replicate at 41 C in human cells. Therefore, the capacity of SV40 to serve as a helper virus is not affected by the elevated temperature, showing that the complementation event supplied by the simian virus is heat-stable between 37 and 41 C. Maximal complementation appeared to depend upon a characteristic present in the adenovirus genome.
The simian papovavirus SV40 replicated as well in simian cells incubated at 41 C as in cells incubated at 37 C, although the latent period was shortened at the elevated temperature. Human adenoviruses differed in their responses to the elevated temperature. Some serotypes, such as 3, 4, 5, 7, 8, 16 , and 21, replicated as well, or almost as efficiently, in human cells incubated at 41 C as in cells incubated at 37 C, whereas with other serotypes, such as 1, 2, 6, 12, and 14, maximal yields in cultures incubated at 41 C were much lower than the yields from companion cultures incubated at 37 C. This difference was also detected in simian cells co-infected with SV40 and a human adenovirus; maximal complementation occurred with some serotypes at the elevated temperature but not with other serotypes. The degree of complementation observed in the simian cells at 41 C was directly correlated with the ability of the adenovirus to replicate at 41 C in human cells. Therefore, the capacity of SV40 to serve as a helper virus is not affected by the elevated temperature, showing that the complementation event supplied by the simian virus is heat-stable between 37 and 41 C. Maximal complementation appeared to depend upon a characteristic present in the adenovirus genome.
Human adenoviruses replicate poorly in simian cells unless the cells are co-infected with a simian helper virus. The helper viruses that have been used to enhance the replication of the human adenoviruses in simian cells have included the simian papovavirus SV40 (1, 4, 6, 7, 10, 11, 14, 16, 21) , defective SV40 (3, 4, 20) , a monkey celladapting component (5) , and the simian adenoviruses SV15 and SA7 (12) . However, the nature of the interaction of the helper viruses with the human adenoviruses is unknown.
A technique that has been successfully employed to study the functional interaction of bacterial viruses is the complementation test (9) . The test requires two virus mutants having functional defects in different cistrons, each of which is required for the production of progeny; coinfection of a cell with the mutants then leads to the replication of both viruses. To Fig. 1 .
At 37 C, the latent period for virus production was between 24 and 32 hr. The level of infectious virus then increased until 40 hr and remained relatively constant after that time. The growth curve was similar to that previously described. In cells incubated at 41 C, the latent period was shortened; an increase in infectious virus was detected at 24 hr. Again, maximal titers were obtained at 40 hr, and these were similar to those attained at 37 C. Similar results were obtained in many separate experiments. Each time, the latent period at 41 C was shorter than that observed at 37 C. temperature had been determined, their complementation at the elevated temperature was then investigated. SV40 and one of the adenoviruses were inoculated simultaneously onto monolayers of GMK cells, and growth analysis studies similar to the ones described above were performed. The multiplicity of infection varied somewhat but was generally about 2 PFU of SV40 per cell and 1 to 3 PFU of the adenovirus per cell. The titers of both viruses were determined by plaque assay of the harvested material on GMK and HEK monolayers, respectively. Since SV40 forms plaques on GMK cells but not on HEK cells and the human adenoviruses form no plaques on GMK cells but plaque well on HEK cells, the titer of each virus could be determined independently.
Complementation of human adenoviruses of high GC content by SV40. Growth analysis studies with types 1, 2, and 6 are presented in Fig. 3 . At 37 C, the latent period was 24 to 32 hr and maximal titers were usually obtained at 48 hr. At 41 C, the latent period was again shortened but the maximal titers were much lower than in the companion cultures incubated at 37 C. The results obtained with types 4, 5, and 8 are presented in Table 3 . This table compares the titers obtained from the 48-hr harvest of cells incubated at the two temperatures. Adenovirus types 5 and 8 yielded titers at 41 C that were very close to the titers obtained at 37 C, and adenovirus type 4 showed an increased titer at 41 C.
Complementation of human adenoviruses of intermediate GC content by SV40. The results obtained with adenovirus types 3, 7, and 21 are also presented in Fig. 3 . In cells incubated at 37 C, the latent period was 24 to 32 hr and maximal titers were obtained at 40 hr. In cells incubated at 41 C, the latent period was shortened so than an initial rise in titer could be detected at 24 hr. However, maximal titers at 40 to 48 hr were very similar to those obtained at 37 C.
The results obtained with adenovirus types 14 The results of growth analysis studies are presented in Fig. 4 . At 37 C, the first increase in virus titer was detected at 40 hr postinoculation and the titer increased up to 96 hr. However, no increase over the base level of uneclipsed virus could be detected in cells incubated at 41 C. SV40 yields. SV40 yields were also determined in the presence of the co-infecting adenoviruses. The results obtained in the presence of various adenoviruses were similar; the results obtained with adenovirus 12 are presented in Fig. 5 -O------o 411C 
